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NASA GRANTEE SUBCONTRACTOR
NEW TECHNOLOGY REPORT

NASA requires each research grantee, research contractor and research subcontractor to report new technology to the
NASA Technology Utilization Office. The required reports and corresponding schedules for rescarach grantee
subcontractors arc as follows:

Title of Report Form Number Timetable

Individual Disclosure NASA 666A | The grantee subcontractor discloses each discovery of new technology
individually, at the time of its discovery. :

Interim Report LeRC-GSNTR  For multi-year grant subcontracts, the subcontractor summarizes the
previous year's disclosures on an annual basis. The first Interim New
Technology (NT) Report is due exactly 12 months from the effective
date of the subcontract. oo

Final Report LeRC-GSNTR - The grantee subcontractor submits a cumulative summary of all
’ * disclosed discoveries. This Final NT Report is submitted immediately
following the subcontract's technical period of performance.

Subontractor Name Magssachusetts Institute of Technology

and Address: . Department of Materials Science -and Engineerine
77 Massachusetts Ave. :
Cambridge, MA 02139

Report Submitted by: R, M. Pellouk
Telephone Number: (6179253 - 3314

NASA Grant Title: . NASP Tpstitute for Coﬁbosites (NIC)

NASA Grant Number: -NCC 3- 218

NASA Grant Monitor: OATI Mike Knasel

Subcontract Completion Date: 8 /31 / 94
Today's Date: - 9 /22 /94

New technology may be either reportable items or subject inventions.

A reportable item is any invention or discovery, whether or not patentable, that was conceived or first actually reduced to practice during the performance
of the contract or subcontract. Large business contractors and subcontractors must disclose reportable items as they are discovered and submit a
roncumulative list of these new technology items on an annual basis [ref: Interim NT Report] and a cumaulative list at the completion of the contract (or
subcontract) period [ref: Final NT Report]. ’

A subject invention is any invention or discovery, which is or may be patentable, that was conceived or first actually reduced to practice during the
performance of the coatract or subcontract, Smiall business contractors and subcontractors must, at a minimum, disclose subject inventions as they are
discovered and submit a2 cumulative list of these new technology items on an annual basis [ref: Interim NT Report] and at the completion of the contract (or
subcountract) period [ref: Final NT Repori].

Grantees, small business contractors and subcoatractor are only rcquirca to disclose and report patentable items (subject inventions). We request, however,
that small business contractors and subcontractors disclose both patentable and nonpatentable (reportablc) items, both of which are automatically evalsated
for publication as NASA tech briefs and considered for NASA Tech Brief awards.

PLEASE COMPLETE TIE REVERSE SIDE OF TIIS FORM AND MAIL TO THHE FOLLOWING ADDRESS:

NASA LEWIS RESEARCH CENTER
ATTN: KATHY KERRIGAN
TECHNOLOGY UTILIZATION OFFICE; MAIL STOP 7-3

CLEVELAND, OIIIO 44135
LeRC-GSNTR
7/01/93




NT CONTROL NO, (Ofticial use only)

‘w \S/ \ ! . Form Approved
| SEe==T New Technology Re_port 0.M.B. No. 2700-0009

INSTRUCTIONS

the New Technology or Property Rights in inventions clause. For
further guidance as 10 what constitutes a satisfactory reparz,
please refer to NHB 2170.3, Documentation' Guidefines for

This form may be used when reporting inventions, discov-
eries, improvements or innovations to NASA. Use of this
report form is optional; provided, however, that whatever
report format is used contain the essential information requested New Technology Reporting.

nerein.
Available additional documentation which provides a full, de-

wailed description should be attached, as well as any additional

In completing each section, use whatever detail deemed
explanatory sheets where necessary.

appropriate for a “full and complete disciosure,” as required by

1. TITLE  Elevated Temperature Tensile and Creep Deformation of a
SiC Fiber—Reinforced Titanium Metal Matrix Composite

2. INNOVATQRI(S) (Name and Social Security No.) *

R. M. Pelloux - SS 534 42 3580
Rita Thurscon - SS 357 68 9567

3. EMPLCYER (Orgamization and division) 4, ASCRESS (Places of Perrormance)

Massachusetts Institute of Technology 77 Massachusetts Ave.
Dept., of Materials Science and Engineering Cambridge, MA 02139

;LSECTION | — DESCRIPTION OF THE PROBLEM THAT MOTIVATED THE TECHNOLOGY DEVELOPMENT (Enter A. —General

| Description of Proplermn Objective; 8. —Key or Unigue Prodlem Characteristics; C, ~Past History /Prior Technigues: 5. —=CLimitations of Prior Techniques)

The main goal was to measure the elevated temperature tensile and
creep properties of a SiC fiber-reinforced tisanium metal matrix

composite.

* Supplying this information is voluntary, in aczordance with Public Law $3-579 (Privacy Act of 1874). However, it is required for
eligibility in the estabiishment of Space Ac: monetary awards.

{ASA FORM 666A APR 85 PREVIOUS EDITION IS OBSOLETE.



SECTION Ul (Con.)

SECTION Il — UNIQUE OR NOVEL FEATURES OF THE TECHNOLOGY AND THE RESULTS (OR BENEFITS) OF ITS APPLI-
CATION (Enter as appropriate A.—Novel or unique features; B.—Development or conceptual problems; C.—Operating characteristics, test dara,;
D.—Analysis of capabilities; E.—Source of error; and F.—Advan tages/shortcomings) :

C. — Test data results are given in attached report and in MS thesis.
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Random 0° Fiber Fracture
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Temperature Dependence of the UTS
of SCS-9/Beta 21S Composite Layups
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Temperature Dependence of the Elastic Modulus
of SCS-9/Beta 21S Composite Layups
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Specific UTS of (0). Composites
and Two Nickel-base Alloys
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Specific UTS of (0/90). Composites
and Two Nickel-base Alloys
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Specific UTS of (90), Composites
and Two Nickel-base Alloys
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Creep Test Parameters and Specimen Geometry

Test Parameters

0)  650°C 552,586, 655 MPa
815°C 276 MPa

(0/90):  650°C 276, 345, 414 MPa
815°C 103 MPa

(90)s  650°C 34,69, 138 MPa
815°C 21,34 MPa

l« 6.000 £ 0.100 4’
—»’ 1.00£0.010 . ,4— _L

0.750 £ 0.001

NOTE ALL DIMENSIONS IN INCHES

0400+0001
200R+0010




(19X 0¥) ®dW 922 /0,518
(19 56) ®dW $59./2 059
(157 68) e 985 /0,059
(157 08) ®dW 755/ 059
(153 08) ®dW 255 /0 059

OCbheHedg

(13X 08) ®d Z55 134059

- <<<<<ﬂ.v<<<<<<<<9w<< VWyvy, PYIVVVVY
[ 10Bu] ustroadg

* [oeuy vounsedg

A @ooooooooooooooOQ

2000000

(%) ureng doo1y




650°C/ 276 MPa(40 ksi)
650°C/ 345 MPa(50 ksi)
650°C/ 414 MPa(60 ksi)
815°C/ 103 MPa(15 ksi)

e
a

Asbia s
A8 000004 POV
Ve veYIoYYY

Specimen Intg

S
g
3
§

e
FS

.

w

Specimen Inti




(153 §) e vE/D 518
(s1¢) e 1z / OS518
(13X 02) ®dN 8€1 / 2059
(IS1 01) ®dN 69/ D PS9

(183 01) ®d 69 / D059
(s 6) ean ve / 2089

Ce @@ XO

(%) ureng doorp




TTTTrTTY

(15X 0v) *d 9L2/D S 18
(151 56) ®dN 559/2 059
(15% 68) ®IN 986 /04059
(151 08) *dW 255 /0059
(15 08) *dN 255 /0,059
(1531 08) *dW 255 /0,059

*C0O0O0 XA

ol
uswidadg

WVVVVY

RALSRIELAL N B R B B S B A N 2 2 2 B R BB B B 2 B 2 gm

weu|
uswioadg

0690000066

6046660000

Yveoovoevee

VYOO PP
YooV

v

oo

A 4

TTTTITTTIT

(%) ureng [eo],




(%) ureng doary

(15X 0) ®dN 9L2 /D518
(151 56) ®aN §69/059
(15X $8) BN 985 /04059
(15X 08) ®d 76510,089
(131 08) ®dW 755 /0,059
(151 08) "I 265 /0,059

CoeoHe«

SaAIN)) d9au)) STZ €194 /6-SS *(0) uSuSiy




b 0 0 0 6 000 6000 O

(18 §T) g €01 10,518

(159 09) %I Y1 /20059
(15 0) ®dW §v€ /0,059
(15X 0v) ®d 92 /2 059

(%) ureng doox)




(1y/) erey deary

uDV = SS3

ssa.q§ parpddy uo souapuada(g ajey daaua))




0001 / [C1q) 3 801 + 0ZIGDL = INT

97 144
T T T T T T T T

@ T 71119508 %(06/0)

cd

N
t
—

(1150 ¥(06)

S1Z epe/6-50s 7(06)

AT-IVSYIL

()l PVIL/9-$08 ”(o)

STZ &RE/65S (06/0)
1Z41L

(1TvrUs-sos (o)

P B I PP BT IR SR
(edIN) sssng

LANLINL LI B B B BB L B B BN e

S1Z w6535 %0)




o)

1000 F0SL0

T ——f 010'o¢00'1’<-¥““1-
'« 0010 F 0009 ~>{

1000 + A SLE6O0 010074 00T
' 1000 ¥ 00+°0
l \ 1000 FSLT°0
~ N
o)

drUINy 189) punol difs auoz-¢

s3urpdnoo Juswugiye 93pa-oyIuy a[qno(y .

SHoSUL 908} 11y yiim sduig Surjdnoo o3pom SV

UOTII9[[0J eIBp ONewolne YIm 19159) doard wire A OTHZ SLV

yudwdinby 359

Mbruydd 1, @O Yo $159 1, daau)




SUINJOA JUBJSUO)
JUSLIND JUBISUO)) »
KITATISISI JUBISUO))

:suondunssy

I = Ot =

Mbruydd |, qIH Y $159 ], dddua)




BN 0/ D,059

S1T ®194/6-SDS

VA/
“(06/0)

% 001 X °A/AV

SIS, PBOT ON / D,059

suondwnssy Surkj A




DCPD Curves for (0). SCS-9/Beta 218
650°C /276 MPa
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Normalized DCPD Curves for (0). SCS-9/Beta 21S

650°C /276 MPa
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Normalized DCPD Curves for (90). SCS-9/Beta 21S

650°C / 21 MPa
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650°C /21 MPa
Creep Strain = [(V/V )% . 1] x 100% (

Creep Strain (%)

650°C / 34 MPa
Creep Strain Measured by

Capacitive Extensometer

100 150




Conclusions

* At650°C, the UTS of (0): and (0/90)sSCS-9/Beta 218 decreases by almost
50% from the room temperature values, indicating that operating temperatures
should be less than 650°C to take advantage of the specific strength as well
as the specific elastic modulus of these composite layups.

* The tensile properties of SiC fiber-reinforced titanjum composites are
dependent on the properties of the fiber reinforcement as well as the fiber
volume fractjon.

* Fracture mechanisms in (0): SCS-9/Beta 218 are a combination of random
fiber failure throughout the specimen and matrix microyielding around
fractured fibers.

Failure of (90): SCS-9/Beta 218 is dominated by the properties of the metal
martrix.

Fracture mechanisms in (0/90), SCS-9/Beta 21S are a combination of
 fiber-matrix debonding, random fiber fracture of the 0° fibers and matrix
microyielding around debonded 90° fibers and fractured 0° fibers.
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